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LAMPIRAN 1 
Script Editor Matlab 
 
% Program Matlab Menghitung NILAI EIGEN Max-Plus Maksimum dan 
VEKTOR EIGEN yang bersesuaian untuk suatu Matriks Max-plus A 
% input : Matriks Max-plus Anxn 
% output : Nilai eigen max-plus maksimum dan Vektor eigen yang bersesuaian 
  
function hasilkali=eigmax 
disp('                                    ') 
disp ('NILAI EIGEN DAN VEKTOR EIGEN MAX-PLUS MATRIKS') 
disp('--------------------------------------------------------------------') 
disp('                                     ') 
A=input(' Matriks yang dihitung A ='); 
disp('                                     ') 
disp('HASIL PERHITUNGAN :') 
disp('==================') 
disp('Matriks A = '), disp(A) 
  
% Menghitung ukuran matrik  
[m,n]=size(A); 
if m==n 
    %inisiasi nilai awal 
    ketemu='N'; 
    k=1; 
    X(:,1)=max(A.')'; %nilai x(1), biar mudah ditranspose dulu, di matlab max(A) 
akan mencari nilai maksimum setiap kolom, bukan baris jadi harus ditranspose 
     
    %iterasi, sebelum eigen ketemu k naik satu 
    while ketemu=='N' 
        %perhitungan X(i) 
        for i=1:n 
            X(i,k+1)=max(A(i,:) + X(:,k)'); 
        end 
         
        %pencarian c         
        for i=1:k 
            %peritungan selisih X(p) & X(q) 
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            C=X(:,k+1)-X(:,i); 
             
            %jika selisih X(p)-X(q) dalam satu kolom nilainya sama 
            if range(C)==0 
                q=i;                    %simpan nilai q 
                p=k+1;                  %simpan nilai p 
                lamda=C(1)/(p-q);       %simpan nilai c 
                ketemu='Y';             %biar perulangan berhenti 
            end 
        end 
        k=k+1; %jika c belum ketemu, nilai k dinaikkan 
    end 
     
    disp('NILAI EIGEN Matriks A ='), disp(lamda) 
     
    %mencari vektor eigen  
    for i=1:p-q 
       V(:,i)=(lamda*(p-q-i))+X(:,q+i-1); 
    end 
     
    if size(V,2)>1 
        v=max(V.')';                %jika p-q>1 
    else 
        v=V;                        %jika p-q=1 
    end 
     
    disp('VEKTOR EIGEN Matriks A ='), disp(v)     
% Perhatian jika yang diinput bukan matriks nxn 
else 
    disp('                                              ') 
    disp(' P E R H A T I A N ! ! ! ') 
    disp('Bukan matriks bujursangkar, nilai eigen tidak didefinisikan') 
end 
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LAMPIRAN 2 
Perhitungan Manual Aljabar Max-Plus 
 
Nilai eigen dari matriks A dapat dicari dengan cara berikut.  
𝐴 =
[
 
 
 
 
 
 
0 0 0 0 0 32 0 
30 0 0 0 0 0 25 
28 0 0 0 0 0 0
0 0 37 0 0 0 0 
0 30 0 0 0 0 0 
0 0 0 24 0 0 30
0 0 0 0 26 0 0 ]
 
 
 
 
 
 
 ,    𝑥(0) =
[
 
 
 
 
 
 
0
0
0
0
0
0
0]
 
 
 
 
 
 
 ,    𝑘 = 0,1,2, … 
Langkah selanjutnya adalah menyelesaikan Persamaan (2.4) 
𝑥(𝑘 + 1) = 𝐴 ⊗ 𝑥(𝑘)  , 𝑘 = 0,1,2, …. 
𝑘 = 0  
𝑥(0 + 1) = 𝐴 ⊗ 𝑥(0)   
𝑥(1) =
[
 
 
 
 
 
 
0 0 0 0 0 32 0 
30 0 0 0 0 0 25 
28 0 0 0 0 0 0
0 0 37 0 0 0 0 
0 30 0 0 0 0 0 
0 0 0 24 0 0 30
0  0  0  0 26 0  0 ]
 
 
 
 
 
 
⊗
[
 
 
 
 
 
 
0
0
0
0
0
0
0]
 
 
 
 
 
 
 
=
[
 
 
 
 
 
 
 
max(0,0,0,0,0,32,0)
max(30,0,0,0,0,0,25)
max(28,0,0,0,0,0,0)
max(0,0,37,0,0,0,0)
max(0,30,0,0,0,0,0)
max(0,0,0,24,0,0,30)
max(0,0,0,0,26,0,0) ]
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=
[
 
 
 
 
 
 
32
30
28
37
30
30
26]
 
 
 
 
 
 
 
𝑘 = 1 → 𝑥(1 + 1) = 𝐴 ⊗ 𝑥(1) 
𝑥(2) =
[
 
 
 
 
 
 
0 0 0 0 0 32 0 
30 0 0 0 0 0 25 
28 0 0 0 0 0 0
0 0 37 0 0 0 0 
0 30 0 0 0 0 0 
0 0 0 24 0 0 30
0 0 0 0 26 0 0 ]
 
 
 
 
 
 
⊗
[
 
 
 
 
 
 
32
30
28
37
30
30
26]
 
 
 
 
 
 
 
=
[
 
 
 
 
 
 
 
max(32,30,28,37,30,62,26)
max(62,30,28,37,30,30,51)
max(60,30,28,37,30,30,26)
max(32,30,65,37,30,30,26)
max(32,60,28,37,30,30,26)
max(32,30,28,61,30,30,56)
max(32,30,28,37,56,30,26)]
 
 
 
 
 
 
 
 
=
[
 
 
 
 
 
 
62
62
60
65
60
61
56]
 
 
 
 
 
 
 
 
𝑘 = 2 → 𝑥(2 + 1) = 𝐴 ⊗ 𝑥(2) 
𝑥(3) =
[
 
 
 
 
 
 
0 0 0 0 0 32 0 
30 0 0 0 0 0 25 
28 0 0 0 0 0 0
0 0 37 0 0 0 0 
0 30 0 0 0 0 0 
0 0 0 24 0 0 30
0 0 0 0 26 0 0 ]
 
 
 
 
 
 
⊗
[
 
 
 
 
 
 
62
62
60
65
60
61
56]
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=
[
 
 
 
 
 
 
 
max(62,62,60,65,60,93,56)
max(92,62,60,65,60,61,81)
max(90,62,60,65,60,61,56)
max(62,62,97,65,60,61,56)
max(62,92,60,65,60,61,56)
max(62,62,60,89,60,61,86)
max(62,62,60,65,86,61,56)]
 
 
 
 
 
 
 
 
=
[
 
 
 
 
 
 
93
92
90
97
92
89
86]
 
 
 
 
 
 
 
 
𝑘 = 3 → 𝑥(3 + 1) = 𝐴 ⊗ 𝑥(3) 
𝑥(4) =
[
 
 
 
 
 
 
0 0 0 0 0 32 0 
30 0 0 0 0 0 25 
28 0 0 0 0 0 0
0 0 37 0 0 0 0 
0 30 0 0 0 0 0 
0 0 0 24 0 0 30
0 0 0 0 26 0 0 ]
 
 
 
 
 
 
⊗
[
 
 
 
 
 
 
93
92
90
97
92
89
86]
 
 
 
 
 
 
 
=
[
 
 
 
 
 
 
 
max(93,92,90,97,92,121,86)
max(123,92,90,97,92,89,111)
max(121,92,90,97,92,89,86)
max(93,92,127,97,92,89,86)
max(93,122,90,97,92,89,86)
max(93,92,90,121,92,89,116)
max(93,92,90,97,118,89,86) ]
 
 
 
 
 
 
 
 
=
[
 
 
 
 
 
 
121
123
121
127
122
121
118]
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𝑘 = 4 → 𝑥(4 + 1) = 𝐴 ⊗ 𝑥(4) 
𝑥(5) =
[
 
 
 
 
 
 
0 0 0 0 0 32 0 
30 0 0 0 0 0 25 
28 0 0 0 0 0 0
0 0 37 0 0 0 0 
0 30 0 0 0 0 0 
0 0 0 24 0 0 30
0 0 0 0 26 0 0 ]
 
 
 
 
 
 
⊗
[
 
 
 
 
 
 
121
123
121
127
122
121
118]
 
 
 
 
 
 
 
=
[
 
 
 
 
 
 
 
max(121,123,121,127,122,153,118)
max(151,123,121,127,122,121,143)
max(149,123,121,127,122,121,118)
max(121,123,158,127,122,121,118)
max(121,153,121,127,122,121,118)
max(121,123,121,151,122,121,148)
max(121,123,121,127,148,121,118)]
 
 
 
 
 
 
 
 
=
[
 
 
 
 
 
 
153
151
149
158
153
151
148]
 
 
 
 
 
 
 
 
𝑘 = 5 → 𝑥(5 + 1) = 𝐴 ⊗ 𝑥(5) 
𝑥(6) =
[
 
 
 
 
 
 
0 0 0 0 0 32 0 
30 0 0 0 0 0 25 
28 0 0 0 0 0 0
0 0 37 0 0 0 0 
0 30 0 0 0 0 0 
0 0 0 24 0 0 30
0 0 0 0 26 0 0 ]
 
 
 
 
 
 
⊗
[
 
 
 
 
 
 
153
151
149
158
153
151
148]
 
 
 
 
 
 
 
=
[
 
 
 
 
 
 
 
max(153,151,149,158,153,183,148)
max(183,151,149,158,153,151,173)
max(183,151,149,158,153,151,148)
max(153,151,186,158,153,151,148)
max(153,181,149,158,153,151,148)
max(153,151,149,182,153,151,178)
max(153,151,149,158,179,151,148)]
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=
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
 
 
𝑘 = 6 → 𝑥(6 + 1) = 𝐴 ⊗ 𝑥(6) 
𝑥(7) =
[
 
 
 
 
 
 
0 0 0 0 0 32 0 
30 0 0 0 0 0 25 
28 0 0 0 0 0 0
0 0 37 0 0 0 0 
0 30 0 0 0 0 0 
0 0 0 24 0 0 30
0 0 0 0 26 0 0 ]
 
 
 
 
 
 
⊗
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
 
=
[
 
 
 
 
 
 
 
max(183,183,181,186,181,214,179)
max(213,183,181,186,181,182,204)
max(211,183,181,186,181,182,179)
max(183,183,218,186,181,182,179)
max(183,213,181,186,181,182,179)
max(183,183,181,210,181,182,209)
max(183,183,181,186,207,182,179)]
 
 
 
 
 
 
 
 
=
[
 
 
 
 
 
 
214
213
211
218
213
210
207]
 
 
 
 
 
 
 
 
Langkah selanjutnya cek masing-masing hasil iterasi untuk menentukan koefisien 
c. Koefisien c dapat dicari menggunakan cara berikut. 
𝑥(𝑝) = 𝑐⨂𝑥(𝑞) , 𝑝 > 𝑞 ≥ 0 
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𝑥(1) = 𝑐⨂𝑥(0) ⇔
[
 
 
 
 
 
 
32
30
28
37
30
30
26]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
0
0
0
0
0
0
0]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
32
30
28
37
30
30
26]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
𝑥(2) = 𝑐⨂𝑥(0) ⇔
[
 
 
 
 
 
 
62
62
60
65
60
61
56]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
0
0
0
0
0
0
0]
 
 
 
 
 
 
𝑐⨂ ⇔
[
 
 
 
 
 
 
62
62
60
65
60
61
56]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(2) = 𝑐⨂𝑥(1) ⇔
[
 
 
 
 
 
 
62
62
60
65
60
61
56]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
32
30
28
37
30
30
26]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
62
62
60
65
60
61
56]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 32
𝑐 + 30
𝑐 + 28
𝑐 + 37
𝑐 + 30
𝑐 + 30
𝑐 + 26]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(3) = 𝑐⨂𝑥(0) ⇔
[
 
 
 
 
 
 
93
92
90
97
92
89
86]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
0
0
0
0
0
0
0]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
93
92
90
97
92
89
86]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
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𝑥(3) = 𝑐⨂𝑥(1) ⇔
[
 
 
 
 
 
 
93
92
90
97
92
89
86]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
32
30
28
37
30
30
26]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
93
92
90
97
92
89
86]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 32
𝑐 + 30
𝑐 + 28
𝑐 + 37
𝑐 + 30
𝑐 + 30
𝑐 + 26]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(3) = 𝑐⨂𝑥(2) ⇔
[
 
 
 
 
 
 
93
92
90
97
92
89
86]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
62
62
60
65
60
61
56]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
93
92
90
97
92
89
86]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 62
𝑐 + 62
𝑐 + 60
𝑐 + 65
𝑐 + 60
𝑐 + 61
𝑐 + 56]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(4) = 𝑐⨂𝑥(0) ⇔
[
 
 
 
 
 
 
121
123
121
127
122
121
118]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
0
0
0
0
0
0
0]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
121
123
121
127
122
121
118]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(4) = 𝑐⨂𝑥(1) ⇔
[
 
 
 
 
 
 
121
123
121
127
122
121
118]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
32
30
28
37
30
30
26]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
121
123
121
127
122
121
118]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 32
𝑐 + 30
𝑐 + 28
𝑐 + 37
𝑐 + 30
𝑐 + 30
𝑐 + 26]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
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𝑥(4) = 𝑐⨂𝑥(2) ⇔
[
 
 
 
 
 
 
121
123
121
127
122
121
118]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
62
62
60
65
60
61
56]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
121
123
121
127
122
121
118]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 62
𝑐 + 62
𝑐 + 60
𝑐 + 65
𝑐 + 60
𝑐 + 61
𝑐 + 56]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(4) = 𝑐⨂𝑥(3) ⇔
[
 
 
 
 
 
 
121
123
121
127
122
121
118]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
93
92
90
97
92
89
86]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
121
123
121
127
122
121
118]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 93
𝑐 + 92
𝑐 + 90
𝑐 + 97
𝑐 + 92
𝑐 + 89
𝑐 + 86]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(5) = 𝑐⨂𝑥(0) ⇔
[
 
 
 
 
 
 
153
151
149
158
153
151
148]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
0
0
0
0
0
0
0]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
153
151
149
158
153
151
148]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(5) = 𝑐⨂𝑥(1) ⇔
[
 
 
 
 
 
 
153
151
149
158
153
151
148]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
32
30
28
37
30
30
26]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
153
151
149
158
153
151
148]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 32
𝑐 + 30
𝑐 + 28
𝑐 + 37
𝑐 + 30
𝑐 + 30
𝑐 + 26]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
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𝑥(5) = 𝑐⨂𝑥(2) ⇔
[
 
 
 
 
 
 
153
151
149
158
153
151
148]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
62
62
60
65
60
61
56]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
153
151
149
158
153
151
148]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 62
𝑐 + 62
𝑐 + 60
𝑐 + 65
𝑐 + 60
𝑐 + 61
𝑐 + 56]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(5) = 𝑐⨂𝑥(3) ⇔
[
 
 
 
 
 
 
153
151
149
158
153
151
148]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
93
92
90
97
92
89
86]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
153
151
149
158
153
151
148]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 93
𝑐 + 92
𝑐 + 90
𝑐 + 97
𝑐 + 92
𝑐 + 89
𝑐 + 86]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(5) = 𝑐⨂𝑥(4) ⇔
[
 
 
 
 
 
 
153
151
149
158
153
151
148]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
121
123
121
127
122
121
118]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
153
151
149
158
153
151
148]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 121
𝑐 + 123
𝑐 + 121
𝑐 + 127
𝑐 + 122
𝑐 + 121
𝑐 + 118]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(6) = 𝑐⨂𝑥(0) ⇔
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
0
0
0
0
0
0
0]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
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𝑥(6) = 𝑐⨂𝑥(1) ⇔
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
32
30
28
37
30
30
26]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 32
𝑐 + 30
𝑐 + 28
𝑐 + 37
𝑐 + 30
𝑐 + 30
𝑐 + 26]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(6) = 𝑐⨂𝑥(2) ⇔
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
62
62
60
65
60
61
56]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 62
𝑐 + 62
𝑐 + 60
𝑐 + 65
𝑐 + 60
𝑐 + 61
𝑐 + 56]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(6) = 𝑐⨂𝑥(3) ⇔
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
93
92
90
97
92
89
86]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 93
𝑐 + 92
𝑐 + 90
𝑐 + 97
𝑐 + 92
𝑐 + 89
𝑐 + 86]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(6) = 𝑐⨂𝑥(4) ⇔
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
121
123
121
127
122
121
118]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 121
𝑐 + 123
𝑐 + 121
𝑐 + 127
𝑐 + 122
𝑐 + 121
𝑐 + 118]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
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𝑥(6) = 𝑐⨂𝑥(5) ⇔
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
153
151
149
158
153
151
148]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 153
𝑐 + 151
𝑐 + 149
𝑐 + 158
𝑐 + 153
𝑐 + 151
𝑐 + 148]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(7) = 𝑐⨂𝑥(0) ⇔
[
 
 
 
 
 
 
214
213
211
218
213
210
207]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
0
0
0
0
0
0
0]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
214
213
211
218
213
210
207]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0
𝑐 + 0]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(7) = 𝑐⨂𝑥(1) ⇔
[
 
 
 
 
 
 
214
213
211
218
213
210
207]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
32
30
28
37
30
30
26]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
214
213
211
218
213
210
207]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 32
𝑐 + 30
𝑐 + 28
𝑐 + 37
𝑐 + 30
𝑐 + 30
𝑐 + 26]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(7) = 𝑐⨂𝑥(2) ⇔
[
 
 
 
 
 
 
214
213
211
218
213
210
207]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
62
62
60
65
60
61
56]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
214
213
211
218
213
210
207]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 62
𝑐 + 62
𝑐 + 60
𝑐 + 65
𝑐 + 60
𝑐 + 61
𝑐 + 56]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
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𝑥(7) = 𝑐⨂𝑥(3) ⇔
[
 
 
 
 
 
 
214
213
211
218
213
210
207]
 
 
 
 
 
 
= 121⨂
[
 
 
 
 
 
 
93
92
90
97
92
89
86]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
214
213
211
218
213
210
207]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
121 + 93
121 + 92
121 + 90
121 + 97
121 + 92
121 + 89
121 + 86]
 
 
 
 
 
 
 
Ada nilai c yang memenuhi persamaan, yaitu 121 
𝑥(7) = 𝑐⨂𝑥(4) ⇔
[
 
 
 
 
 
 
214
213
211
218
213
210
207]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
121
123
121
127
122
121
118]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
214
213
211
218
213
210
207]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 121
𝑐 + 123
𝑐 + 121
𝑐 + 127
𝑐 + 122
𝑐 + 121
𝑐 + 118]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(7) = 𝑐⨂𝑥(5) ⇔
[
 
 
 
 
 
 
214
213
211
218
213
210
207]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
153
151
149
158
153
151
148]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
214
213
211
218
213
210
207]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 153
𝑐 + 151
𝑐 + 149
𝑐 + 158
𝑐 + 153
𝑐 + 151
𝑐 + 148]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
𝑥(7) = 𝑐⨂𝑥(6) ⇔
[
 
 
 
 
 
 
214
213
211
218
213
210
207]
 
 
 
 
 
 
= 𝑐⨂
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
⇔
[
 
 
 
 
 
 
214
213
211
218
213
210
207]
 
 
 
 
 
 
=
[
 
 
 
 
 
 
𝑐 + 183
𝑐 + 183
𝑐 + 181
𝑐 + 186
𝑐 + 181
𝑐 + 182
𝑐 + 179]
 
 
 
 
 
 
 
Belum ada nilai c yang memenuhi persamaan 
 
100 
 
Berdasarkan perhitungan, dapat dilihat adanya suatu periodesasi  untuk 𝑝 =
7 , 𝑑𝑎𝑛 𝑞 = 3 dengan koefisien c=121 sehingga nilai eigen dapat ditentukan. 
Nilai eigennya adalah 
𝜆 =
𝑐
𝑝 − 𝑞
=
121
7 − 3
=
121
4
= 30,25 
 
Vektor eigennya adalah 
𝑣 =
𝑝 − 𝑞
⊕
𝑖 = 1
(𝜆⨂(𝑝−𝑞−𝑖)⨂𝑥(𝑞 + 𝑖 − 1)) 
=
7 − 3
⊕
𝑖 = 1
(𝜆⨂(𝑝−𝑞−𝑖)⨂𝑥(𝑞 + 𝑖 − 1)) 
= (𝜆⨂(𝑝−𝑞−𝑖)⨂𝑥(𝑞 + 𝑖 − 1)) ⊕ (𝜆⨂(𝑝−𝑞−𝑖)⨂𝑥(𝑞 + 𝑖 − 1))
⊕ (𝜆⨂(𝑝−𝑞−𝑖)⨂𝑥(𝑞 + 𝑖 − 1)) ⊕ (𝜆⨂(𝑝−𝑞−𝑖)⨂𝑥(𝑞 + 𝑖 − 1)) 
= (𝜆⨂(7−3−1)⨂𝑥(3 + 1 − 1)) ⊕ (𝜆⨂(7−3−2)⨂𝑥(3 + 2 − 1))
⊕ (𝜆⨂(7−3−3)⨂𝑥(3 + 3 − 1)) ⊕ (𝜆⨂(7−3−4)⨂𝑥(3 + 4 − 1)) 
= (𝜆⨂3⨂𝑥(3)) ⊕ (𝜆⨂2⨂𝑥(4)) ⊕ (𝜆⨂1⨂𝑥(5)) ⊕ (𝜆⨂0⨂𝑥(6)) 
= (3 × 30,25⨂𝑥(3)) ⊕ (2 × 30,25⨂𝑥(4)) ⊕ (1 × 30,25⨂𝑥(5)) ⊕ (0
× 30,25⨂𝑥(6)) 
= 90,75⨂
[
 
 
 
 
 
 
93
92
90
97
92
89
86]
 
 
 
 
 
 
⊕ 60,5⨂
[
 
 
 
 
 
 
121
123
121
127
122
121
118]
 
 
 
 
 
 
⊕ 30,25⨂
[
 
 
 
 
 
 
153
151
149
158
153
151
148]
 
 
 
 
 
 
⊕ 0⨂
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
 
101 
 
=
[
 
 
 
 
 
 
183,75
182,75
180,75
187,75
182,75
179,75
176,75]
 
 
 
 
 
 
⊕
[
 
 
 
 
 
 
181,5
183,5
181,5
187,5
182,5
181,5
178,5]
 
 
 
 
 
 
⊕
[
 
 
 
 
 
 
183,25
181,25
179,25
188,25
183,25
181,25
178,25]
 
 
 
 
 
 
⊕
[
 
 
 
 
 
 
183
183
181
186
181
182
179]
 
 
 
 
 
 
 
=
[
 
 
 
 
 
 
 
max (183,75; 181,5; 183,25; 183)
max(182,75; 183,5; 181,25; 183)
max (180,75; 181,5; 179,25; 181)
max (187,75; 187,5; 188,25; 186)
max (182,75; 182,5; 183,25; 181)
max (179,75; 181,5; 181,25; 182)
max (176,75; 178,5; 178,25; 179)]
 
 
 
 
 
 
 
 
=
[
 
 
 
 
 
 
183,75
183,5
181,5
188,25
183,25
182
179 ]
 
 
 
 
 
 
 
Jadi nilai eigen matriks A adalah 30,25 dan vektor eigen matriks A adalah 
[183,75 183 181,5 188,25 183,25 182 179]𝑡. 
 
